INTRODUCTION
Hip fractures are common and are associated with high mortality (1) . Due to ageing populations worldwide, treatment and care put a significant financial strain on healthcare systems (2-4) as a result of the often long duration of hospitalization and rehabilitation (5) (6) . This challenge can be addressed with a comprehensive approach that shortens both the length of hospital stay and the duration of rehabilitation, while safeguarding the quality of care (7) .
In the Netherlands hip fracture patients who cannot return home after surgery and inpatient rehabilitation, are temporarily admitted to regular nursing homes for outpatient rehabilitation before returning home. In the regular nursing homes they share the facilities with permanent residents. The rehabilitation provided is not entirely tailored to their specific needs, which may lead to longer stays than necessary, waiting lists for nursing home admission and, consequently, to lengthier hospital stays than clinically required. This may negatively influence the patient's outcome and may be an inefficient way of utilizing the limited resources for outpatient rehabilitation.
In 2006, the Surgical and Orthopaedic departments of the Leiden University Medical Center (LUMC) initiated a collaboration with Topaz, a geriatric and rehabilitative care provider with 998 beds. This project was called the Transfer Unit (TU). The TU comprises 18 beds in one of the local Topaz nursing homes, reserved exclusively for LUMC patients. Hip fracture patients form the largest group within the TU. Care in the TU is characterized by intensive physical therapy provided by dedicated medical staff and tailored to the patients' needs (see Methods for a detailed description). The main goal of rehabilitation in the TU is to facilitate the swift recovery of patient's functional status and to ensure their safe discharge home.
The purpose of this study was retrospectively to evaluate the effectiveness of intensive rehabilitation in the TU following hip fracture surgery in terms of length of hospital stay, duration of rehabilitation and mortality; and thus provide preliminary data in support of this approach.
METHODS

Patients
All patients ≥ 18 years with a proximal femoral fracture, who had not sustained a previous fracture of the same joint and who were surgically treated in the LUMC between January 2007 and January 2011, were identified. Surgery was performed either in the Department of Trauma Surgery or in the Department of Orthopaedics, with identical operative procedures.
After surgery, a multidisciplinary team consisting of the surgeon, nursing staff, social worker and physical therapist determined which discharge destination they considered the most suitable for each patient Objective criteria for selecting specific discharge destinations for individual patients were not defined, but age, comorbidity and domestic situation (mobility, level of independence and social network) were considered important criteria. patients were discharged to one of the following destinations: home; the TU for intensive rehabilitation; a regular nursing home for standard rehabilitation; or to stay permanently in a nursing home or other institution.
In this study, only patients who were deemed clinically suitable for intensive rehabilitation in the TU were included. Two subgroups of patients were distinguished: those who were admitted to the TU (TU+ group) and those who were admitted to a regular nursing home despite their selection for the TU (TU-group). The latter situation could occur as a result of TU capacity overload, or because the patient preferred to be admitted to a facility closer to their residence, but not for medical reasons.
Rehabilitation
Rehabilitation in regular nursing homes is not standardized, but comprises a maximum of 5 training sessions per week. In contrast, intensive rehabilitation in the TU consists of physical therapy twice daily. patients with similar hip pathology are admitted to the same ward, as it is assumed this has a positive effect on recovery. Care is provided by dedicated medical staff, discharge is planned at the moment of admission, and the patients' progress is monitored by a multidisciplinary team consisting of medical and nursing staff, a physical therapist, social worker, dietician and occupational therapist.
Outcomes and other data
Length of hospital stay and duration of rehabilitation were retrieved from the medical records of the hospital and nursing homes, together with data concerning cause and type of fracture, morbidity, surgery, complications and other patient characteristics. Data on vital status after follow-up were obtained from the Digital Hospital Information System, which is linked to the municipal administrative databases that contain all dates of death of registered citizens in the Netherlands.
Statistical analysis
Comparisons between the TU+ and TU-groups were made using the χ 2 test for categorical data and the unpaired Student's t-test for continuous data. Hospital length of stay, duration of rehabilitation and survival were compared using the Student's t-test and Cox proportional hazards analysis. In the analysis of rehabilitation duration, patients who did not complete the rehabilitation programme were censored if and when they were readmitted to the hospital, were permanently admitted to a nursing home, or died during rehabilitation.
RESULTS
Study population
between January 2007 and January 2011, 173 hip fracture patients were deemed to require rehabilitation and were assessed by the multidisciplinary team to be physically and mentally fit for intensive rehabilitation in the TU.
Patients selected for the TU
Of the 173 patients selected for TU intensive rehabilitation, 156 received intensive rehabilitation in the TU (TU+ group). The other 17 patients (TU-group) rehabilitated in a regular nursing home instead of in the TU because there was no bed available in the TU (n = 9) or because the patient preferred to stay in a nursing facility closer to their residence (n = 8). patient characteristics did not differ between the TU+ and TU-groups (Table I) . Also, there was no difference between these groups in terms of type of surgery performed and postoperative complications, such as wound infection, delirium or pulmonary, cardiac, neurological or thromboembolic complications (data not shown). One-year survival rates were 87% for the 156 TU+ patients (1 missing) and 88% for the 17 TU-patients.
Length of stay
Length of hospital stay did not differ between the TU+ and TU-groups: 10.4 vs 12.3 days (p = 0.29). In the TU+ group 139 patients completed their rehabilitation and returned to their home situation. The remaining 17 patients did not complete their rehabilitation: 3 died during their stay in the TU, 5 were permanently admitted to a nursing home, and 9 were readmitted to the hospital. One patient in the TU-group did not return home and died in the nursing home. Deceased patients were included in all analyses.
The mean duration of rehabilitation in the TU+ group was 42.0 days (standard deviation (SD) 26.9) compared with 67.2 days (SD 43.0) in the TU-group (p = 0.001). The mean dif- fig. 1 ).
DISCUSSION
This study aimed to provide preliminary data concerning the comparative effectiveness of intensive rehabilitation after hospital admission for hip fracture surgery in selected patients. In the group of patients that underwent this intensive rehabilitation at the TU, rehabilitation was almost 4 weeks shorter compared with similar patients who were rehabilitated in regular nursing homes. The length of hospital stay was the same for both groups and the 1-year survival rate was not adversely affected by the intensive rehabilitation. Widespread implementation of differentiated aftercare for hip fracture patients may lead to a reduction in waiting lists and a significant cost reduction, through enhanced rehabilitation and early return to home. Rehabilitation in the TU was performed according to a standardized protocol, comprising individual and group physical therapy twice daily for 5 days a week. The intensive rehabilitation involves early and frequent ambulation and mobilization that benefits patients who are physically and mentally fit for this type of care. The aim is to accelerate recovery, stimulate independence, and thus to enable the patients to return home sooner. previous studies have also shown that frequent and protocol-driven physical therapy leads to a swifter recovery (8) (9) (10) . The fact that a multidisciplinary rehabilitative approach was used in the TU setting may have contributed to its success (11). The approach described in the present study distinguishes itself from other rehabilitation programmes. The aftercare was patient-tailored, instead of providing a similar rehabilitation programme to all hip fracture patients. It has been stated that, especially in hip fracture patients, patient characteristics should be well acknowledged because they play a vital role in the rehabilitation process (12) .
Study limitations
In addition to the fact that the sample size for the control group (TU-) was small, rendering many of the comparisons around patient 'baseline' characteristics such as comorbidities inconclusive, retrospective cohort studies such as the present one face several additional methodological challenges and limitations.
firstly, the 2 groups were not randomly selected, thus selection bias may contribute to the observed differences between the TU groups. However, no gross differences were found in baseline characteristics, such as age, comorbidity and surgery performed, indicating that selection bias may not be contributing to the observed differences in the measured outcomes. both groups were actually enrolled in the TU programme. TU-patients were rehabilitated elsewhere solely due to logistic problems, and not because of their vitality, which we presumed to be similar in both groups based on the simple fact that all patients were deemed suitable for intensified rehabilitation as provided in the TU. A multidisciplinary team made a qualitative assessment based on implicit, non-quantified criteria, and cognitive and motoric abilities. All patients were assessed to have adequate cognitive function to complete the rehabilitation programme. The criteria for assessing whether a patient was clinically suitable for intensive rehabilitation also included the patient's age, comorbidity and level of independence, although more recent evidence suggests that these should not be used as criteria for intensive rehabilitation (13) .
Secondly, no valid data were available from the period before the implementation of the TU, since the detailed documentation of hip fracture patient data began simultaneously with implementation of the TU project. Consequently, comparing the length of hospital stay before and after introduction of the TU aftercare project was not possible.
finally, no information regarding quality of life was available for evaluation. This would have been helpful to assess the outcome after rehabilitation in detail. In spite of the limitations mentioned above, we believe that the results are representative and applicable to other Dutch, and possibly international, populations.
Conclusion
Intensive rehabilitation after hip fracture surgery for patients who are deemed sufficiently fit, is likely to reduce the total length of stay compared with similar patients who receive regular postoperative rehabilitation. On average, the difference was almost 4 weeks, mainly due to a shorter rehabilitation period, whereas survival was not adversely affected. Differentiated aftercare may benefit all hip fracture patients, since relatively fit patients could return to their domestic situation sooner, while relatively less fit patients would benefit from shorter waiting lists for nursing homes. Nationwide, and even international, implementation of 
